A novel microwave irradiation method was used to prepare the catalyst layer (CL) of activated carbon air cathodes (ACACs) in microbial fuel cells (MFCs) instead of conventional heating processes. Microwave preparation resulted in a more homogenous distribution of polytetrafluoroethylene (PTFE) in CLs and slightly reduced the hydrophobicity of CLs. These physicochemical characteristics improved the three-phase interfaces (TPIs) for the oxygen reduction reaction (ORR), by increasing the catalytic area of activated carbon and facilitating the diffusion of oxygen gas and H + /OH -ions. Compared to the conventional ACACs, the charge transfer resistance and the diffusion resistance of the microwave prepared ACACs decreased by 17.6%~35.6% and 18.4%~66.2% respectively. As a result, the maximum power density of MFCs increased by 23.3% (from 1237±84 mW/m 2 to 1525±19 mW/m 2 ), 15.6% (from 1370±36 mW/m 2 to 1584±9 mW/m 2 ) and 9.2% (from 1296±17 mW/m 2 to 1415±81mW/m 2 ) respectively at activated carbon/PTFE mass ratios of 4, 6 and 8. This novel preparation method has a promising future as an application in MFCs.
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